The three isostructural compounds CsCe 3 Te 8 , RbCe 3 Te 8 , and KNd 3 Te 8 were synthesized from the reaction of elemental copper and lanthanides in a molten alkali metal/polytelluride flux. They crystallize in the monoclinic space group P2 1 /a (No. 14) with a ‫؍‬ 9.057 (2) 1998 Academic Press
Many high-symmetry, low-dimensional compounds contain stacking layers that can be described as square lattice networks composed of one element. Examples include compounds of the Cu Sb structure type (1), the related ZrSiSe structures (2) , the PbO and anti-PbO structures (3), the BaAl (4), ThCr Si (5), and CaBe Ge (6) structure types, the SrZnSb structure (7), and other less popular structure types (8) . The chemical, physical, and electronic properties of these compounds are largely decided by these square nets and by their interaction with the remaining part of the structure. However, only a few are known for tellurium, e.g., nTe ,¸n Te , and¸nTe (9), CsTh Te (10), K Ba AgTe (11) , and Cs Te (12) . These square nets can have different electronic structures, which can lead to instabilities and structural distortions within the nets (13) . These distortions are associated with several interesting physical phenomena such as charge density waves and anomalies in the charge transport properties. When the formal oxidation state of all Te atoms in the net is !2, a stable square net is observed (e.g., NaCuTe) (14) . However, when the formal oxidation state is less than !2 or when there are atomic vacancies in the square net, structural distortions are possible leading to Te2Te bonding interactions and the formation of TeL\ V species. These distortions are manifested through the formation of a superstructure with respect to the ideal square net (11) . Here, we describe the synthesis and electrical properties of the compounds A¸n Te (A"Cs and Rb,¸n"Ce; A"K,¸n"Nd), which display a defect square Te net and an unprecedented intense charge density wave that leads to infinite zigzag (Te\ ) L chains and (Te\ ) anions. Interestingly, this charge density wave has recently been predicted on theoretical grounds (15, 16) , and this report constitutes the first experimental confirmation.
The three isostructural compounds A¸n Te (A"Cs and Rb,¸n"Ce; A"K,¸n"Nd) resulted from investigations into the A/Cu/¸n/Te (¸n " Ce, Nd) systems. Their two-dimensional structure is shown in Fig. 1 . The¸n and Te atoms make up the anionic layers and the alkali cations reside in the interlayer gallery. The¸n atoms possess three crystallographic positions with two distinct coordination environments, shown in Fig. 2 . Two of the¸n atoms are eight-coordinate with a bicapped trigonal-prismatic environment of Te. The third¸n atom is nine-coordinate with a tricapped trigonal-prismatic environment of Te.
The anionic layer of these compounds is a derivative of the NdTe structure type, differing only in the occupancy of the square Te net. From a fully occupied NdTe lattice, one tellurium atom is removed, causing the remaining Te atoms to ''condense'' into Te\ oligomers and zigzag (Te\ ) L polymers arranged in an unusual pattern, shown in Fig. 3 
FIG. 2. A fragment of CsCe
Te showing the coordination environment of the¸n atoms. Selected distances (A s ) : Ce1-Te1 "3.244(3), Te can be thought of as a 2 ; 3 superstructure (in the a-b plane) of the NdTe structure, which is thought to have an ideal square sublattice.
The pattern of the Te net in A¸n
Te was previously predicted on theoretical grounds by Lee and Foran (15) plane along the (h60) row of reflections is shown in Fig. 4 . The weak reflections between the (160), (260), and (360) reflections are due to the additional 0.429a* superlattice, which corresponds to a 2.33;a (i.e., :21A s ) lattice dimension. These results suggest an additional oligomerization and/or fragmentation along the chains of the Te trimers and/or the infinite zigzag chains, the origin of which is not currently understood.
Electrical conductivity data as a function of temperature for single crystals of KNd Te show that the material is a semiconductor with a room temperature value of 0.1 S/cm; see Fig. 5A . The conductivity drops with falling temperature but, interestingly, the data do not follow the typical thermally activated behavior of semiconductors, suggesting a complicated electronic band structure at the Fermi level. The CsCe Te could not be obtained in large enough single crystals to measure electrical conductivity. Hot-pressed pellets of this material, however, are only slightly less conductive than KNd Te . The faster decline of the conductivity at lower temperatures is due to grain boundaries in the pellet.
Thermoelectric power data obtained on KNd Te and CsCe Te show a very large Seebeck coefficient at room temperature of 500 and 400 V/K, respectively. The decreasing Seebeck coefficient with decreasing temperature, its positive sign, and its large magnitude (see Fig. 5B ) confirm that these compounds are p-type, narrow-gap semiconductors.
The magnetic susceptibilities of RbCe
Te and KNd Te were measured over the range 5-300 K at 5000 and 6000 G, respectively. A plot of 1/ + vs ¹ for each shows that the material exhibits nearly Curie-Weiss behavior with only slight deviation from linearity beginning below 50 K. Such deviation has been reported for several Ln> compounds and has been attributed to crystal field splitting of the cation's F (Ce>) and I (Nd>) ground state. At temperatures above 150 K, a of 2.76 for RbCe Te and 3.33 for KNd Te has been calculated. These values are in accordance with the usual range for Ce> (2.3-2.5 ) and Nd> (3.5-3.62 ) compounds.
EXPERIMENTAL PROCEDURE
1. CsCe 3 Te 8 was synthesized from a mixture of Cs Te (0.5 mmol), Cu (0.5 mmol), Ce (0.5 mmol), and Te (3.0 mmol) that was sealed under vacuum in a Pyrex tube and heated to 550°C for 4 days followed by cooling to 100°C at 4°C h\. The excess Cs V Te W flux was removed with DMF to reveal black hexagonal-shaped plate crystals. The crystals seem water stable but are air-sensitive when finely ground.
X-ray structural analysis of CsCe Te : crystal dimensions 0.178 ; 0.027 ;0.089 mm, monoclinic, P2 /a (No. 14), Z"4, a"9.057 (2) A s , b"12.996(3) A s , c"14.840(3) A s , " 98.74(2)°, »"1726.4(7) A s , "6.056 g cm\, 2 " 50°, MoK radiation, "0.71069 A s , -2 scan mode, Table 1 .
